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Abstract 
This is a preliminary investigation into the role of macro-level demographic factors, namely crude birth rate, crude death rate, 
total fertility rate and life expectancy at birth, in the new purchase of three different types of life insurance, i.e. whole life, 
endowment and temporary insurance, using correlational and linear regression analysis. From correlational analysis, both the 
current and lagged crude birth rates, crude death rates and total fertility rates are found to have significant weak to moderately 
strong positive relationship, while both the current and lagged variables of life expectancy at birth have significant moderately 
strong negative relationship with the growth of the new purchase of both whole life and temporary insurance. On the other 
hand, while none of the current-period demographic factors are found to have any significant relationship but the lags of crude 
birth rate and crude death rate are found to have significant weak positive relationship with the growth of the new purchase of 
endowment insurance. From linear regression analysis, only crude birth rate is found to have a significant positive relationship 
with the growth of the new purchase of whole life insurance. The findings show that demographic factors seem to play a 
minor role in the purchasing of new life insurance, and crude birth rate appears to be the demographic factor that is important 
in explaining the new purchase of whole life insurance. As this is a preliminary investigation, further research in this respect 
is warranted. 
© 2012 The Authors. Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Universiti Sains 
Malaysia. 
Keywords: Life insurance; Demographic factor; Malaysia  
1. Introduction  
Life insurance industry is an important sector in the financial services of Malaysia. The amount of premium 
collection, the scale of investment and the protection provided against specified contingencies by the life 
insurance industry play a role in contributing towards the development of the Malaysian economy.  
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The demand for life insurance in Malaysia has grown quite rapidly since 1975. The number of new life policies 
grew from 120,362 in 1975 to 1,426,280 in 2010 being a compound annual growth rate of 7.32%. The amounts 
of new sum insured and new annual premium for life insurance have grown more rapidly than the number of new 
life policies. The new sum insured and new annual premium have been growing at the compound annual rates of 
16.54% (1975: RM1,293.5 million; 2010: RM274,776.8 million) and 13.58% (1975: RM43.5 million; 2010: 
RM3,745.9 million) respectively. 
 
The demand for life insurance has been growing steadily over the years from 1975 to 2010 in Malaysia. 
However, there have been only a few studies conducted to examine the demand for life insurance in Malaysia and 
they mainly focused on examining the relationship between social economic variables and life insurance demand 
(Yakob and Isa, 2000; Abdul Rahman, Mohd Yusof and Abu Bakar, 2008; Abdul Rahman, Mohd Yusof and 
Abd. Majid, 2009). Therefore, this study has undertaken a different perspective and is trying to explore whether 
there is any important relationship between macro-level demographic factors (i.e. crude birth rate, crude death 
rate, total fertility rate and life expectancy at birth) and the new purchase of life insurance in respect to different 
types of insurance products through whole life insurance, endowment insurance and temporary insurance.  
 
The outline of this paper is organized such that Section 2 reviews the literature related to the purchase of life 
insurance and its relationship with demographic factors. Section 3 states the objectives of this study. Section 4 
describes the research methodology. Section 5 presents the results. Finally, Section 6 concludes the research 
findings. 
 
2. Literature Review 
 
There are a number of empirical studies conducted by researchers in the past to examine life insurance demand 
and its relationship with demographic factors (Burnett and Palmer, 1984; Truett and Truett, 1990; Browne and 
Kim, 1993; Outreville, 1996; Hau, 2000; Beck and Webb, 2003; Hwang and Gao, 2003; Hwang and Greenford, 
2005; Obara, Kasuga and Okura, 2006; Li, Moshirian, Nguyen and Wee, 2007). The major findings of these past 
studies are summarized in Table 1. 
 
From Table 1, it can be observed that the demographic variables that have been examined more frequently by 
researchers in their past studies are the number of dependents, education, life expectancy and age. The results 
obtained are inconclusive but in general the number of dependents and education are found to relate positively 
and significantly to the demand for life insurance. The findings for age are also inclusive in most of the past 
studies except for the study of Truett and Truett (1990) that it is found to relate positively and significantly to life 
insurance demand of the US only (not Mexico). The results for life expectancy are mixed as it has been used to 
represent different proxies by researchers. The inconsistent results observed above may have been caused by two 
main reasons: (a) the different stages of development experienced by the life insurance industry in different 
countries, and (b) the different measures adopted by researchers to proxy life insurance demand and demographic 
variables. 
 
Having said the above, although demographic factors play a role in explaining life insurance demand, the 
findings of past studies have consistently shown that psychographic variables, financial and wealth factors, 
economic and institutional indictors, savings-related variables and product market characteristics appear to play a 
more significant role in explaining life insurance demand. 
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Table 1: Summary of Major Findings from Past Studies on Life Insurance Demand 
 
No. Author Demographic Variable Finding 
1 Burnett and Palmer (1984) 
 
A study examining life insurance ownership through demographic and 
psychographic characteristics to let life insurers better understand the factors 
that can help increase the sales of their products. 
 
Major Finding: Psychographic variables are better predictors than 
demographic variables. 
Number of children 
Education  
Income 
Age 
Sex 
Marital status 
Occupation  
Race  
Religious preference 
(+, sig) 
(+, sig) 
(+, sig) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
 
2 Truett and Truett (1990) 
 
A comparative study employing the theoretical idea of life insurance is 
purchased for the benefit of dependants to examine the factors that affect life 
insurance demand in Mexico and the US. 
 
Education (in Mexico and US) 
Age distribution of population (in 
US) 
(+, sig) 
(+, sig) 
3 Browne and Kim (1993) 
 
A study applying the theoretical idea that the demand for life insurance is 
regarded to be the individual’s or the household’s goal in maximizing the 
dependants’ (i.e. the spouse and children) expected lifetime utility to 
examine life insurance demand across 45 countries spread throughout the 
world which include under-developed and developed nations. 
 
Number of dependents 
Life expectancy (proxies the 
probability of death) 
Death rate among 30-34-year-old 
males 
Education  
(+, sig) 
(n.s.) 
 
(n.s.) 
 
(Inconclusive) 
4 Outreville (1996) 
 
A study examining 48 developing countries (including Malaysia) to 
investigate empirically the relationship between the growth of life insurance 
business and the level of financial development and insurance market 
structure. 
 
Life expectancy (proxies the 
actuarially fair price of life 
insurance) 
(+, sig) 
 
5 Hau (2000) 
 
A study adopting death-contingent claim model to examine the relationship 
between the holding of life insurance (as a liquid financial asset) by retired 
singles and their demographic characteristics and wealth conditions. 
 
Major Finding: Demographic and personal characteristics are less important 
compared with financial and wealth factors in explaining the life insurance 
holdings of retired people. 
  
Age 
Education 
Presence of children 
Gender  
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
6 Beck and Webb (2003) 
 
A study examining economic, demographic and institutional determinants of 
life insurance consumption across 68 countries (including Malaysia) by 
incorporating two theoretical frameworks: (a) the demand for life insurance 
is attributed to a person’s desire to bequeath funds to dependents and to 
provide income for retirement, and (b) the demand for life insurance as a 
maximization problem of the beneficiaries, the spouse and the offspring of 
the policyholders. 
 
Major Finding: Both economic and institutional indicators are better and 
robust predictors of life insurance consumption as compared with 
demographic indicators. 
 
Old dependency ratio 
Education 
Life expectancy  
Young dependency ratio 
(+, sig) 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
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No. Author Demographic Variable Finding 
7 Hwang and Gao (2003) 
 
A study examining the determinants of the demand for life insurance in 
China to explain its rapid growth life insurance industry based on the recent 
economic developments and changes in the social structure of China. 
 
Major Finding: Recent economic developments (except inflation) and 
changes in the social structure appear to be important factors in encouraging 
the purchase of life insurance in China. 
 
Urbanization 
Education 
(+, sig) 
(+, sig) 
8 Hwang and Greenford (2005) 
 
A study investigating life insurance consumption in three Chinese territories, 
namely mainland China, Hong Kong and Taiwan, by assuming life insurance 
demand function to be related to economic growth associated with social and 
demographic factors. 
 
Education (in mainland China, 
Hong Kong and Taiwan) 
One-child policy (in mainland 
China) 
(+, sig) 
 
(–, sig) 
9 Obara, Kasuga and Okura (2006) 
 
A study investigating the intention of purchasing life insurance among four 
different Japanese household groups (i.e. the groups that have already owned 
public life insurance only, private life insurance only and both public and 
private life insurance, and the group that does not own any life insurance). 
 
Major Finding: Savings-related variables appear to be more robust factors 
than demographic variables in characterizing the intention to purchase life 
insurance among Japanese household groups with different levels of life 
insurance holding. 
 
Number of household members 
Age of household head  
Education level of the children 
(Inconclusive) 
(Inconclusive) 
(Inconclusive) 
10 Li, Moshirian, Nguyen and Wee (2007) 
 
An analysis to identify the determinants of life insurance demand in 30 
OECD countries through socio-economic and product market factors. 
 
Major Finding: Socio-economic variables appear to play a less significant 
role in explaining life insurance demand in comparison with product market 
characteristics. 
 
Education 
Life expectancy (proxies the 
probability of death)  
Number of dependents 
  
(+, sig) 
(–, sig) 
 
(+, sig) 
 
 
3. Research Objectives 
 
Based on the theoretical idea that life insurance is purchased for the benefit of dependants, this study is 
undertaken to examine whether there are any important associations (either current or lagged) of (macro-level) 
demographic factors (namely crude birth rate, crude death rate, total fertility rate and life expectancy at birth) 
with the growth of the new purchase of life insurance (through whole life insurance, endowment insurance and 
temporary insurance). As there is an inclusion of a set of new variables in this study which have not been 
examined in past research, this work is a preliminary investigation, further study in this respect is warranted. 
 
Specifically, the main objectives of this study are as follows: 
 
(a) to examine the relationship between the growth of new whole life insurance and crude birth rate, crude death 
rate, total fertility rate and life expectancy at birth; 
(b) to examine the relationship between the growth of new endowment insurance and crude birth rate, crude 
death rate, total fertility rate and life expectancy at birth; and 
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(c) to examine the relationship between the growth of new temporary insurance and crude birth rate, crude death 
rate, total fertility rate and life expectancy at birth. 
 
4. Research Methodology 
 
4.1 Methods of Analysis  
 
This study is trying to explore whether demographic factors have any important associations with the purchase of 
new life insurance through correlational and linear regression analysis. 
 
Before performing correlational analysis, the variables are subject to normality test to determine whether their 
data series are normally distributed in order to make a decision whether Pearson’s correlation analysis (that 
requires the data series of variables to be normally distributed) or Spearman rank correlation analysis (that does 
not assume any assumptions about the distribution of variables) should be adopted for analysis. 
 
For linear regression analysis, the residuals of resulting regression models are subject to mis-specification tests to 
examine for autocorrelation, heteroscedasticity and normality in order to ensure that they are not serially 
correlated, are homoscedastic and normally distributed.  
 
For the purpose of this study, the significance level of 5% is adopted as a guide for decisions in substantiating the 
relationship between the variables. 
 
4.2 Data Set  
 
This study considers a set of new variables by considering macro-level demographic factors and takes into 
account the heterogeneous nature of life insurance products offered by insurers. 
 
Three different types of life insurance are being examined in this study, namely whole life insurance, endowment 
insurance and temporary insurance. They mainly provide protection against the risk of pre-mature death. For both 
whole life and endowment insurance, other than having protection element, they also have a savings component 
being incorporated in them (with a stronger weight in the latter). Meanwhile, temporary insurance merely 
provides protection coverage.    
 
The variable of interest in this study is the growth of new life insurance. The volume of new life insurance is 
measured by amount, i.e. the sum insured or the face value of life insurance. As such the three proxies for the 
variable of interest in this study are: 
 
(a) the growth of the new sum insured of whole life insurance (denoted as WL); 
(b)  the growth of the new sum insured of endowment insurance (denoted as ENDOW); and 
(c) the growth of the new sum insured of temporary insurance (denoted as TEMP). 
 
The insurance data are obtained online from the Annual Reports of the Director General of Insurance made 
available via the official website of the central bank of Malaysia, Bank Negara Malaysia (BNM) 
(http://www.bnm.gov.my). Then, its growth rate is derived by dividing the amount of new sum insured in a given 
year by the amount of new sum insured in the previous year and multiplying by 100.   
 
Four demographic factors are being examined in this study: crude birth rate, crude death rate, total fertility rate 
and life expectancy at birth. The first three are new variables that have not been considered by researchers in their 
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studies so far. The last variable has been examined in the studies of Browne and Kim (1993), Outreville (1996), 
Beck and Webb (2003) and Li, Moshirian, Nguyen and Wee (2007).  
 
The demographic data are retrieved from the database of Malaysia Economics Statistics – Time Series 2011: 
Population Statistics contained in the official website of the Department of Statistics (http://www.statistics.gov. 
my/portal/download_Economics/files/DATA_SERIES/2011/pdf/21Perangkaan_Penduduk.pdf).  
 
Crude birth rate (denoted as BIRTH) refers to the number of live births per 1,000 population. More new births are 
expected to lead to more insurance purchase as to increase the value of the dependents’ future consumption. 
Therefore, crude birth rate is hypothesized to have a positive relationship with the growth of new life insurance.  
 
Crude death rate (denoted as DEATH) refers to the number of deaths per 1,000 population. A higher probability 
of death is expected to lead to more insurance purchase as to protect the dependents against the loss of future 
consumption when the income earners die pre-maturely. Therefore, crude death rate is hypothesized to have a 
positive relationship with the growth of new life insurance.  
 
Total fertility rate (denoted as FERTILITY) refers to the average number of children which would be born if 
women survived to the end of their reproductive period and throughout that period it is subject to the schedule of 
age-specific fertility rates for the given year. A higher total fertility rate means a bigger number of dependents in 
the population and therefore a higher demand for life insurance in order to provide dependents with payments 
(reflected by the amount of sum insured purchased) in the event of the pre-mature death of income earners. As 
such total fertility rate is hypothesized to have a positive relationship with the growth of new life insurance.  
 
Life expectancy at birth refers to the average remaining years a person is expected to live at birth. The data 
available are for a male Malaysian and for a female Malaysian expected to live at birth. Therefore, the life 
expectancy at birth for male (denoted as MLE) and the life expectancy at birth for female (denoted as FLE) are 
included in the study. 
 
A society with a longer life expectancy should have a lower mortality risk resulting in a lower perceived need to 
purchase life insurance. However, when people generally have a longer life span, the cost of purchasing 
insurance becomes lower, and this should motivate more purchase of life insurance. This would imply an 
ambiguous relationship between life expectancy at birth and life insurance demand. As such it is unclear at this 
stage of the relationship between life expectancy at birth and the growth of new life insurance. 
 
4.3 Sample Period  
 
The sample period is from 1975 to 2010 so that all insurance data have the same length of investigation period. 
This is mainly constrained by the shorter data series of temporary insurance. 
  
Since demographic data have a longer data series than insurance data, this study is able to also examine whether 
demographic factors have any lagged relationships with the growth of new life insurance. Due to the data series 
available for the life expectancy variables are the shortest as compared with the others, which are available dated 
back to 1966 only, this can allow for an examination of lagged relationships with the growth of new life 
insurance up to nine years.  
 
From the above explanation, this study examines the growth of new life insurance for the period 1975-2010 and it 
tries to explore whether the growth of new life insurance has any current and/or lagged relationships with the 
demographic variables up to a lagged length of nine years (i.e. t-1, ….., t-9). As such, the data series for the 
demographic variables are ranged from 1966 to 2010. 
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5. Research Findings 
 
The descriptive statistics of the variables included in this study are reported in Table 2. 
 
Table 2: Descriptive Statistics 
 
Sample: 1975 2010   (n = 36) 
 WL ENDOW TEMP BIRTH DEATH FERTILITY MLE FLE 
 Mean 11.33341 11.70474 30.39813 25.74167 4.805556 3.302778 68.88333 73.46389 
 Median 9.752668 9.405438 18.63569 27.20000 4.600000 3.400000 69.45000 73.90000 
 Maximum 64.63837 57.67333 176.9321 31.50000 6.000000 4.300000 71.90000 77.00000 
 Minimum -22.51965 -16.58065 -26.99846 17.50000 4.400000 2.200000 64.30000 68.70000 
 Std. Dev. 20.64154 16.52067 36.73828 4.898243 0.418121 0.663965 2.121926 2.266042 
 Skewness 0.354772 0.657950 2.101954 -0.457983 1.368405 -0.298330 -0.506101 -0.402570 
 Kurtosis 2.999975 3.362367 8.619371 1.681956 3.990064 1.731237 2.312043 2.214106 
 Jarque-Bera 0.755178 2.794351 73.87525 3.864350 12.70554 2.948645 2.246759 1.898818 
 Probability 0.685512 0.247294 0.000000 0.144833 0.001742 0.228934 0.325179 0.386970 
 
The lower panel of Table 2 shows the results of Jacque-Bera normality test. The results show that WL, ENDOW, 
BIRTH, FERTILITY, MLE and FLE are normally distributed whilst TEMP and DEATH are not normally 
distributed. 
 
A correlation matrix is shown in Table 3. The results of normally distributed variables are based on Pearson’s 
correlation analysis. Otherwise, the results are based on Spearman rank correlation analysis. From the results 
shown in Table 3, the following remarks can be drawn: 
 
(a) crude birth rate, crude death rate and total fertility rate have a significant (weak to moderately strong) 
positive relationship while life expectancy at birth has a significant (moderately strong) negative relationship 
with the growth of the new purchase of both whole life and temporary insurance; and   
(b) crude birth rate, crude death rate, total fertility rate and life expectancy at birth are found to have no 
significant relationship (although having the proposed hypothetical relationship) with the growth of the new 
purchase of endowment insurance. 
 
Table 3: Correlation Matrix 
 
Sample: 1975 2010   (n = 36) 
  WL  Endow  Temp  
BIRTH Correlation Coefficient 
Sig (1-tailed) 
0.541 
0.000 
** 0.242 
0.077 
 0.514 
0.001 
** 
DEATH Correlation Coefficient 
Sig (1-tailed) 
0.363 
0.015 
* 0.082 
0.316 
 0.539 
0.000 
** 
FERTILITY Correlation Coefficient 
Sig (1-tailed) 
0.524 
0.001 
** 0.213 
0.106 
 0.505 
0.001 
** 
MLE Correlation Coefficient 
Sig (2-tailed) 
-0.433 
0.008 
** -0.174 
0.311 
 -0.509 
0.002 
** 
FLE Correlation Coefficient 
Sig (2-tailed) 
-0.455 
0.005 
** -0.184 
0.284 
 -0.509 
0.002 
** 
*    Corelation is significant at the 0.05 level 
**  Corelation is significant at the 0.01 level 
 
Further investigation has been performed to examine the existence of any lagged relationship between 
demographic factors and the growth of the new purchase of life insurance. The major findings are as follows: 
 
(a) crude birth rate, crude death rate and total fertility rate are found to have a significant positive lagged 
relationship while life expectancy at birth is found to have a significant negative lagged relationship with the 
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growth of the new purchase of both whole life and temporary insurance for a lagged length up to nine years; 
and 
(b) only the 9th-year lag of crude birth rate (BIRTHt-9) and the 5th-year lag of crude death rate (DEATHt-5) are 
found to have a significant positive (lagged) relationship while total fertility rate and life expectancy at birth 
are found to have no lagged relationship with the growth of the new purchase of endowment insurance. 
 
Table 4 shows the correlation matrix depicting demographic variables with the highest coefficient values with the 
growth of the new purchase of life insurance. A regression analysis has been performed to further examine the 
relationship between these demographic factors and the growth of the new purchase of life insurance. For life 
expectancy at birth, only one of the variables, either for male or for female enters the regression models at one 
time. The major findings of regression analysis are as follows: 
 
(a)  only crude birth rate is found to have a significant positive relationship with the growth of the new purchase 
of whole life insurance;  
(b) demographic factors have no significant relationship with the growth of the new purchase of endowment 
insurance; and 
(c) the regression models for temporary insurance are not robust (as would have expected when the variable of 
interest by itself is not normally distributed) because they fail to pass the mis-specification tests. 
 
Table 4: Matrix Showing Correlation between Variables with the Highest Coefficient Values 
 
Sample: 1975 2010   (n = 36) 
  WL  Endow  Temp  
BIRTHt Correlation Coefficient 
Sig (1-tailed) 
0.541 
0.000 
**     
BIRTHt-4 Correlation Coefficient 
Sig (1-tailed) 
    0.583 
0.000 
** 
BIRTHt-9 Correlation Coefficient 
Sig (1-tailed) 
  0.319 
0.029 
*   
DEATHt Correlation Coefficient 
Sig (1-tailed) 
    0.539 
0.000 
** 
DEATHt-5 Correlation Coefficient 
Sig (1-tailed) 
  0.284 
0.047 
*   
DEATHt-9 Correlation Coefficient 
Sig (1-tailed) 
0.612 
0.000 
**     
FERTILITYt Correlation Coefficient 
Sig (1-tailed) 
0.524 
0.001 
**     
FERTILITYt-4 Correlation Coefficient 
Sig (1-tailed) 
    0.555 
0.000 
** 
MLEt-7 Correlation Coefficient 
Sig (2-tailed) 
    -0.526 
0.001 
** 
MLEt-9 Correlation Coefficient 
Sig (2-tailed) 
-0.543 
0.001 
**     
FLEt-9 Correlation Coefficient 
Sig (2-tailed) 
-0.503 
0.002 
**   -0.526 
0.001 
** 
*    Corelation is significant at the 0.05 level 
**  Corelation is significant at the 0.01 level 
 
6. Conclusions 
 
This study examines the new purchase of three different types of life insurance (i.e. whole life insurance, 
endowment insurance and temporary insurance) from the perspective of macro-level demographic factors (i.e. 
crude birth rate, crude death rate, total fertility rate and life expectancy at birth). 
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Crude birth rate, crude death rate and total fertility rate are found to have significant positive relationship (both 
current and lagged) while life expectancy at birth is found to have significant negative relationship (both current 
and lagged) with the growth of the new purchase of whole life and temporary insurance. The findings on crude 
birth rate, crude death rate and total fertility rate are new and consistent with their hypothesized relationships. 
More new births, more deaths and more number of children tend to lead to more purchase of whole life and 
temporary insurance mainly for the benefit of dependents in the event of the pre-mature death of income earners. 
The findings on life expectancy at birth lend support to the findings of Li, Moshirian, Nguyen and Wee (2007) 
indicating that Malaysians with a longer life span (or a lower mortality risk) have a lower perceived need to 
purchase life insurance. This finding may suggest that the variable of life expectancy at birth would appear to be 
a better proxy for the probability of death, for the case of Malaysia, as compared to the variable of crude death 
rate.  
 
The postulated relationships between demographic factors and the growth of the new purchase of life insurance 
are found to be statistically significant for whole life insurance and temporary insurance, not for endowment 
insurance. This could possibly be explained by the fact that the major intention to purchase life insurance is to 
protect income earners against the risk of pre-mature death (thus the purchase of whole life insurance and/or 
temporary insurance), not so much for the purpose of savings (in purchasing endowment insurance).        
 
From regression analysis, the current period crude birth rate has emerged to be an important factor that has a 
direct relationship with the growth of the new purchase of whole life insurance. This finding might be useful for 
life insurers in promoting the sales of whole life insurance in anticipation of higher crude birth rate in a year. 
 
The findings of correlational analysis showing the strength ranging from weak to moderately strong relationships 
between the growth of the new purchase of whole life and temporary insurance and demographic factors, and the 
findings of linear regression showing only crude birth rate has a significant relationship with the growth of the 
new purchase of whole life insurance have indirectly provided support to past research findings that demographic 
factors do not play a significant role in explaining life insurance demand. Other categories of variables can better 
explain the demand for life insurance in Malaysia. 
 
Having said the above, this study is exploratory in nature. It is suggested that further studies should be pursued to 
include other types of demographic factors and to explore the importance of demographic factors in relation to 
other categories of variables (such as economic factors, social factors, market characteristics and product 
features). 
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